
CHÖÔNG X: HEÄ THÖÙC LÖÔÏNG TRONG TAM GIAÙC 
 
I. ÑÒNH LYÙ HAØM SIN VAØ COSIN 

Cho ABCΔ  coù a, b, c laàn löôït laø ba caïnh ñoái dieän cuûa A, B, C, R  laø baùn kính 
ñöôøng troøn ngoaïi tieáp ABCΔ , S laø dieän tích ABCΔ  thì 
 

= = =

= + − = + −

= + − = + −

= + − = + −

2 2 2 2 2

2 2 2 2 2

2 2 2 2 2

a b c 2R
sin A sin B sinC
a b c 2bc cos A b c 4S.cotg
b a c 2ac cosB a c 4S.cotgB
c a b 2ab cosC a b 4S.cotg

A

C

 

 
 
 
 
 
Baøi 184 Cho ABCΔ . Chöùng minh: 
  2 2A 2B a b bc= ⇔ = +  
 
Ta coù:  2 2 2 2 2 2 2a b bc 4R sin A 4R sin B 4R sinB.sinC= + ⇔ = +

   

( ) ( )

( ) ( )
( ) ( )
( ) ( )( )

( )

⇔ − =

⇔ − − − =

⇔ − =

⇔ − + − =

⇔ + − =

⇔ − = + = >

⇔ − = ∨ − = π −

⇔ =

2 2sin A sin B sin Bsin C
1 11 cos 2A 1 cos 2B sin Bsin C
2 2
cos 2B cos 2A 2sin Bsin C
2sin B A sin B A 2sin Bsin C

sin B A sin A B sin Bsin C

sin A B sin B do sin A B sin C 0

A B B A B B loaïi
A 2B

 

Caùch khaùc:  
− =

⇔ − + =
+ − + −

⇔ =

2 2sin A sin B sin Bsin C
(s in A sin B) (s in A sin B) sin Bsin C

A B A B A B A B2cos sin .2sin co s sin Bsin C
2 2 2 2

 

( ) ( )
( ) ( )( )

( )

⇔ + − =

⇔ − = + = >

⇔ − = ∨ − = π −

⇔ =

sin B A sin A B sin BsinC

sin A B sin B do sin A B sin C 0

A B B A B B loaïi
A 2B

 

Darkangelandlove
a



 

Baøi 185: Cho ABCΔ . Chöùng minh:  
( ) 2 2

2

sin A B a b
sinC c

− −
=  

 

Ta coù − −
=

2 2 2 2 2 2

2 2 2
a b 4R sin A 4R sin B

c 4R sin C
 

  

( ) ( )

( ) ( )

( ) ( ) ( )

( )( )

− − −−
= =

− + −−
= =

+ − −
= =

+ = >

2 2

2 2

2 2

2

1 11 cos 2A 1 cos 2Bsin A sin B 2 2
sin C sin C

2sin A B sin B Acos 2B cos 2A
2sin C 2sin C

sin A B .sin A B sin A B
sin Csin C

do sin A B sin C 0

 

Baøi 186: Cho ABCΔ  bieát raèng A B 1tg tg
2 2 3
⋅ = ⋅  

  Chöùng minh a b  2c+ =
 

Ta coù : ⋅ = ⇔ =
A B 1 A B A Btg tg 3sin sin cos cos
2 2 3 2 2 2 2

 

    A Bdo cos 0,cos 0
2 2

⎛ ⎞> >⎜ ⎟
⎝ ⎠

 

   

( )

A B A B A2sin sin cos cos sin sin
2 2 2 2 2 2
A B A B A Bcos cos cos

2 2 2
A B A Bcos 2cos *

2 2

⇔ = −

+ − +⎡ ⎤⇔ − − =⎢ ⎥⎣ ⎦
− +

⇔ =

B

 

Maët khaùc:  ( )a b 2R sin A sinB+ = +

   ( )( )
( )

+ −
=

+ +
=

= +

= =

A B A B4R sin cos
2 2

A B A B8R sin cos do *
2 2

4R sin A B
4R sin C 2c

 

Caùch khaùc: 

( )
+ =

⇔ + =

a b 2c
2R sin A sin B 4R sin C

 



+ −
⇔ =

− + +⎛ ⎞⇔ = = =⎜ ⎟
⎝ ⎠

A B A B C C2sin cos 4 sin cos
2 2 2 2

A B C A B A Bcos 2sin 2 cos do sin cos
2 2 2 2

C
2

 

⇔ + = −

⇔ =

A B A B A B Acos cos sin sin 2 cos cos 2sin sin
2 2 2 2 2 2 2
A B A B3sin sin cos cos
2 2 2 2

B
2  

⇔ ⋅ =
A B 1tg tg
2 2 3

 

Baøi 187: Cho ABCΔ , chöùng minh neáu taïo moät caáp soá coäng thì cotgA,cotgB,cotgC
2 2 2a , b ,c cuõng laø caáp soá coäng. 

 
Ta coù:  ( )⇔ + =cot gA, cot gB, cot gC laø caáp soá coäng cot gA cot gC 2 cot gB *

Caùch 1: 
( )( )

( ) ( ) ( )
( ) ( ) ( )

[ ]

( ) ( ) ( )

2

2

2 2

2 2

2 2 2 2

2 2 2

sin A C 2cosBTa coù: * sin B 2sin A sinCcosB
sin A sinC sinB
sin B cos A C cos A C cos A C

sin B cos A C cos A C cos A C
1sin B cos B cos2A cos2C
2

1sin B 1 sin B 1 2sin A 1 2sin C
2

2sin B sin A sin C

+
⇔ = ⇔ =

⇔ = − + − − − +⎡ ⎤ ⎡ ⎤⎣ ⎦ ⎣ ⎦
⇔ = + − − +

⇔ = − +

⎡ ⎤⇔ = − − − + −  ⎣ ⎦

⇔ = +

⇔
2 2 2

2 2 2

2 2 2

2 2 2

2b a c
4R 4R 4R
2b a c
a , b ,c laø caâùp soá coäng

= +

⇔ = +

⇔ •

Caùch 2:   

( )

= + −

⎛ ⎞⇔ = + − ⎜ ⎟
⎝ ⎠

⇔ = + −

+ −
=

+ − + −
= =

+ − + − + −
⇔ + = ⋅

⇔ = +

2 2 2

2 2 2

2 2 2

2 2 2

2 2 2 2 2 2

2 2 2 2 2 2 2 2 2

2 2 2

Ta coù: a b c 2ab cos A
1a b c 4 bc sin A .cotgA
2

a b c 4S cot gA
b c aDo ñoù cotgA

4S
a c b a b cTöông töï cotgB , cotgC

4S 4S
b c a a b c a c bDo ñoù: * 2

4S 4S 4S
2b a c

 



 
 
Baøi 188: Cho ABCΔ  coù  2 2sin B sin C 2sin A+ = 2

  Chöùng minh  0BAC 60 .≤
 

( )

2 2 2

2 2 2

2 2 2

2 2 2

Ta coù: sin B sin C 2sin A
b c 2a

4R 4R 4R
b c 2a *

+ =

⇔ + =

⇔ + =

A

 

Do ñònh lyù haøm cosin neân ta coù 
2 2 2a b c 2bccos= + −  

( )
( )

( )

+ − −+ −
⇔ = =

+
= ≥ =

≤

2 2 2 22 2 2

2 2

0

2 b c b cb c acos A (do * )
2bc 4bc

b c 2bc 1 do Cauchy
4bc 4bc 2

Vaïây : BAC 60 .

 

Caùch khaùc: 
 ñònh lyù haøm cosin  cho   

= + − ⇒ + = +2 2 2 2 2 2a b c 2bc cos A b c a 2bc cos A  
Do ñoù  
(*) a bc cos A a

a b ccos A ( do Cauchy)
bc bc

⇔ + =

+
⇔ = = ≥

2 2

2 2 2

2 2
1

2 4 2
 

 
Baøi 189: Cho ABCΔ . Chöùng minh : 

  ( )2 2 2R a b c
cotgA+cotgB+cotgC

abc
+ +

=  

+ −
=

+ − + −
= =

+ + + +
+ + = =

+ +
=

2 2 2

2 2 2 2 2 2

2 2 2 2 2

2 2 2

b c aTa coù: cotgA
4S

a c b a b cTöông töï: cot gB , cot gC
4S 4S

a b c a b cDo ñoù cot gA cot gB cot gC abc4S 4
4R

a b cR
abc

2  

Baøi 190: Cho ABCΔ  coù 3 goùc A, B, C taïo thaønh moät caáp soá nhaân coù coâng boäi q = 2. 
Giaû söû A < B < C. 

Chöùng minh: = +
1 1 1
a b c

 

 



Do A, B, C laø caáp soá nhaân coù q = 2 neân B = 2A, C = 2B = 4A 
2 4Maø A B C neân A ,B ,C

7 7 7
π π π

+ + = π = = =  

Caùch 1: 

+ = +

⎛ ⎞
⎜ ⎟

= +⎜ ⎟π π⎜ ⎟⎜ ⎟
⎝ ⎠

π π
+

=
π π

π π
π π⎛ ⎞= ⋅ =⎜ ⎟π π ⎝ ⎠

π

= ⋅ =
π π

=

1 1 1 1Ta coù:
b c 2R sin B 2R sin C

1 1 1
2 42R sin sin
7 7

4 2sin sin1 7 7
2 42R sin sin
7 7
32sin .cos1 4 37 7 do sin sin2 32R 7 7sin .sin

7 7

cos1 17
R 2R sin A2sin .cos

7 7
1
a

  

Caùch 2: 
 

= + ⇔ = +

+
⇔ = + =

⇔ = = =

π π
= = = •

1 1 1 1 1 1
a b c sin A sin B sin C

1 1 1 sin 4A sin 2A
sin A sin 2A sin 4A sin 2A sin 4A

1 2sin 3A.cos A 2cos A 2cos A
sin A sin 2A sin 4A sin 2A 2sin A cos A

3 4do : sin 3A sin sin sin 4A
7 7

 

Baøi 191:  Tính caùc goùc cuûa ABCΔ neáu  
sin A sinB sinC

1 23
= =  

 

Do ñònh lyù haøm sin: 
a b c 2R

sin A sinB sinC
= = =  

neân :   ( )sin A sinB sinC *
1 23

= =  



   

a b c
2R 4R2R 3

b c b a 3a
23 c 2a

⇔ = =

⎧ =⎪⇔ = = ⇔ ⎨
=⎪⎩

 

( )

( )

22 2

2 2 2

0

0

Ta coù: c 4a a 3 a

c b a
Vaïây ABCvuoâng taïiC
Thay sinC 1vaøo * tañöôïc

sin A sinB 1
1 23

1sin A
2
3sinB
2

A 30
B 60

= = +

⇔ = +
Δ

=

= =

⎧ =⎪⎪⇔ ⎨
⎪ =⎪⎩
⎧ =⎪⇔ ⎨

=⎪⎩

2

 

Ghi chuù: 
Trong tam giaùc ABC ta coù 
a b A B sin A sin B cos A cos B= ⇔ = ⇔ = ⇔ =  
 

II. ÑÒNH LYÙ VEÀ ÑÖÔØNG TRUNG TUYEÁN 
Cho ABC coù trung tuyeán AM thì: 
 

2
2 2 2 BCAB AC 2AM

2
+ = +  

 

hay : 
2

2 2 2
a

ac b 2m
2

+ = +  

 
 

Baøi 192: Cho ABC coù AM trung tuyeán,  AMB = α , AC = b, AB = c, S laø dieän tích 
ABC. Vôùi 0 <  < 90  α 0

 a/ Chöùng minh: 
2 2b ccotg −
4S

α =  

 b/ Giaû söû  α = , chöùng minh: cotgC – cotgB = 2 045
 

a/ AHM vuoâng HM MB BHcotg
AH AH

−
⇒ α = =  

( )a BHcotg 1
2AH AH

⇒ α = −  



 
 
 
 
 
 

Maët khaùc: 
( )2 22 2 a c 2ac cosB cb c

4S 2AH.a
+ − −−

=
2

 

Ñaët BC = a 
2 2b c a c cosB a BH
4S 2AH AH 2AH AH
−

⇒ = − = −  (2) 

Töø (1) vaø (2) ta ñöôïc : 
2 2b ccotg
4S
−

α =  

Caùch khaùc: 
Goïi S1, S2 laàn löôït laø dieän tích tam giaùc ABH vaø ACH 
Aùp duïng ñònh lyù haøm cos trong tam giaùc ABH vaø ACH ta coù:  

+ −
α =

2 2

1

2AM BM ccotg
4S

      (3) 

+ −
− α =

2 2

2

2AM CM bcotg
4S

   (4) 

Laáy (3) – (4) ta coù : 
−

α =
2 2b ccotg
4S

 ( vì S1=S2  =
S
2

) 

b/Ta coù: cotgC – cotgB = HC HB HC HB
AH AH AH

−
− =  

 = 
( ) ( )MH MC MB MH

AH
+ − −

   

 = = α = =02MH 2cotg 2cotg 45 2
AH

 

Caùch khaùc: 
Aùp duïng ñònh lyù haøm cos trong tam giaùc ABM vaø ACM ta coù:  

+ −
=

2 2

1

BM c AMcotg B
4S

2

      (5) 

+ −
=

2 2

2

CM b AMcotg C
4S

2

      (6) 

Laáy (6) – (5) ta coù : 
−

− = =
2 2b ccotg C cot gB 2cot g
2S

α =2 ( vì S1=S2  =
S
2

  vaø  caâu a ) 

 
 



Baøi 193 Cho ABC coù trung tuyeán phaùt xuaát töø  B vaø C laø  thoûa bm ,mc

b

c

mc 1
b m
= ≠ . Chöùng minh:  2cotgA = cotgB + cotgC 

 

Ta coù:  
22
b

2 2
c

mc
b m

=  

( )

( ) ( ) (

( )

)

⎛ ⎞
+ −⎜ ⎟

⎝ ⎠⇔ =
⎛ ⎞

+ −⎜ ⎟
⎝ ⎠

⇔ + − = + −

⇔ − = −

⇔ − = − +

⎛ ⎞⇔ = + ≠⎜ ⎟
⎝ ⎠

2
2 2

2

2 2
2 2

4 4
2 2 2 2 2 2 2 2

2 2 2 2 4 4

2 2 2 2 2 2 2

2 2 2

1 ba c
2 2c

b 1 cb a
2 2

c bb c a c a b b c
2 2
1a c a b c b
2
1a c b c b c b
2

c2a c b 1 do 1
b

 

Thay  vaøo (1), ta coù (1) thaønh + = +2 2 2b c a 2bc cos A
            =2a 2bc cos A

( ) ( )
( )

⇔ = =

+
⇔ = =

2 2 2a 4R sin Acos A
2bc 2 2R sin B 2R sin C

sin B Ccos A sin A2
sin A sin BsinC sin Bsin C

 

+
⇔ = = +

sinBcosC sinCcosB2cotgA cotgC cotgB
sin BsinC

 

 
Baøi 194: Chöùng minh neáu ABC coù trung tuyeán AA’ vuoâng goùc vôùi trung tuyeán 
BB’ thì cotgC = 2 (cotgA + cotgB) 

 
GAB vuoâng taïi G coù GC’ trung tuyeán neân AB = 2GC’ 

Vaäy 2AB C
3

′= C  
2 2

c

2
2 2 2

2 2 2

9c 4m

c9c 2 b a
2

5c a b

⇔ =

⎛ ⎞
⇔ = + −⎜ ⎟

⎝ ⎠
⇔ = +

 

2 25c c 2abcosC⇔ = + (do ñònh lyù haøm cos) 

( ) ( ) ( )

2

2

2c abcosC

2 2RsinC 2Rsin A 2RsinB cosC

⇔ =

⇔ =
 



⇔ =

⇔ =

22sin C sin A sin B cosC
2sin C cosC

sin A sin B sin C
 

( )+
⇔ =

2sin A B
cotgC

sin A sin B
 

( )

( )

+
⇔ =

⇔ + =

2 sin A cosB sin Bcos A
cotgC

sin A sin B
2 cotg B cotgA cotgC

 

III. DIEÄN TÍCH TAM GIAÙC 
Goïi S: dieän tích ABC 
 R: baùn kính ñöôøng troøn ngoaïi tieáp ABC 
 r: baùn kính ñöôøng troøn noäi tieáp ABC 
 p: nöûa chu vi cuûa ABC 
thì  

 

( ) ( ) ( )

a b c
1 1 1S a.h b.h c.h
2 2 2
1 1 1S absinC acsinB bcsin A
2 2 2
abcS
4R

S pr

S p p a p b p c

= = =

= = =

=

=

= − − −

 

 

Baøi 195: Cho ABC chöùng minh: 2
2Ssin2A sin2B sin2C
R

+ + =  

Ta coù:  
( )sin2A+ sin2B+sin2C

= sin2A + 2sin(B + C).cos(B - C)
= 2sinAcosA + 2sinAcos(B - C)
= 2sinA[cosA + cos(B - C)]

  

= 2sinA[- cos(B + C) + cos(B - C)]
= 2sinA.[2sinB.sinC]

 

= 3

a b c 1 abc= 4. . .
2R 2R 2R 2 R

= =3 2

1 4RS 2S
2 R R

 

 
 

Baøi 196 Cho ABC. Chöùng minh : 

S = Dieän tích ( ABC) = ( )2 21 a sin2B b sin2A
4

+  

 



Ta coù : ( ) 1S = dt ABC absinC
2

Δ =  

              ( )+
1= absin A B
2

 

              [ ]+
1= ab sin A cosB sinBcos A
2

 

( )

⎡ ⎤⎛ ⎞ ⎛ ⎞+⎜ ⎟ ⎜ ⎟⎢ ⎥⎝ ⎠ ⎝ ⎠⎣ ⎦

⎡ ⎤⎣ ⎦

+

2 2

2 2

1 a b   = ab sin B cosB sin A cos A (do ñl haøm sin)
2 b a
1   = a sin B cosB+ b sin A cos A
2
1   = a sin 2B b sin 2A
4

 

 
Baøi 197: Cho ABCΔ  coù troïng taâm G vaø GAB ,GBC ,GCA .= α = β = γ   

Chöùng minh: 
( )2 2 23 a b c

cotg  + cotg  +cotg  =
4S
+ +

α β γ  

 
Goïi M laø trung ñieåm BC, veõ MH AB⊥  

AHAMH cos
AM
BH 2BHBHM cosB
MB a

Δ ⊥⇒ α =

Δ ⊥⇒ = =
 

Ta coù: AB =  HA + HB 

( )

ac AMcos cosB
2

1 acos c cosB         1
AM 2

⇔ = α +

⎛ ⎞⇔ α = −⎜ ⎟
⎝ ⎠

 

Maët khaùc do aùp duïng ñònh lyù haøm sin vaøo AMBΔ  ta coù : 
 
MB AM 1 asin MBsinB sinB  (2)
sin sinB AM 2AM

= ⇔ α = =
α

 

 
Laáy (1) chia cho (2) ta ñöôïc :  

− −
α =

ac cosB 2c a cosB2cotg  = a bsin B a.
2 2R

 

( ) ( )−−

+ − + −

2

2 2 2 2 2 2

R 4c 2ac cosBR 4c 2a cosB
        = =

ab abc
3c b a 3c b a        = =  abc 4S

R

 



 
Chöùng minh töông töï :  
 

2 2

2 2

3a c bcotg
4S

3b a ccotg
4S

+ −
β =

+ −
γ =

2

2
 

Do ñoù:  

 

( )

α + β + γ

+ − + − + −
= + +

+ +

2 2 2 2 2 2 2 2

2 2 2

cotg cotg cotg
3c b a 3a c b 3b a c       

4S 4S 4S
3 a b c

        =
4S

2

 

Caùch khaùc : Ta coù ( )2 2 2 2 2 2
a b c

3m m m a b c   (*)
4

+ + = + +  

 

Δ

+ − + −
α = =

2
2 2

2 2 2a
a

ABM

ac m 4c 4m a4cotg (a)
4S 8S

 

 

Töông töï  
2 2 2 2 2 2

b c4a 4m b 4b 4m ccotg (b),cotg (c)
8S 8S

+ − + −
β = γ =  

 
Coäng (a), (b), (c) vaø keát hôïp (*) ta coù: 
 

( )+ +
α + β + γ =

2 2 23 a b c
cotg cotg cotg

4S
 

 
IV. BAÙN KÍNH ÑÖÔØNG TROØN 

Goïi R baùn kính ñöôøng troøn ngoaïi tieáp ABCΔ  
vaø r baùn kính ñöôøng troøn noäi tieáp ABCΔ  thì

 

( ) ( ) ( )

= =

=

= − = − = −

a abcR
2sin A 4S
Sr
p

A B Cr p a tg p b tg p c tg
2 2 2

 

 
Baøi 198: Goïi I laø taâm ñöôøng troøn noäi tieáp ABCΔ . 
 Chöùng minh: 



 
2

A B Ca/ r 4Rsin sin sin
2 2

b/ IA.IB.IC 4Rr

=

=
2  

 

a/ Ta coù :  B BHIBH cotg
2 IH

Δ ⊥⇒ =  

   BBH rcotg
2

⇒ =   

Töông töï =
CHC r cotg
2

 

   
Maø : BH + CH = BC 
neân  

 ( )

⎛ ⎞+ =⎜ ⎟
⎝ ⎠

+⎛ ⎞
⎜ ⎟
⎝ ⎠⇔ =

⇔ =

⇔ =

⇔ =

B Cr cotg cotg a
2 2

B Cr sin
2 aB Csin sin

2 2
A B Cr cos 2R sin A sin sin
2 2 2
A A A B Cr cos 4R sin cos sin sin
2 2 2 2 2

A B C Ar 4R sin sin sin .  (do cos >0)
2 2 2 2

 

   

b/ Ta coù : 
IKsin
IA

Α
Δ ⊥ ΑΚΙ ⇒ =

2
 rIA Asin

2

⇒ =  

Töông töï  =
rIB Bsin

2

; =
rIC  Csin

2

Do ñoù : 
3rIA.IB.IC A B Csin sin sin

2 2

=

2

 

   

  
3

2r 4Rr (do keát quaû caâu a)r
4R

= =    

 
Baøi 199:  Cho ABCΔ  coù ñöôøng troøn noäi tieáp tieáp xuùc caùc caïnh ABCΔ  taïi A’, B’, 
C’. A 'B'C'Δ coù caùc caïnh laø a’, b’, c’ vaø dieän tích S’. Chöùng minh: 



 

⎛ ⎞+ = +⎜ ⎟
⎝ ⎠

=

a' b ' C A Ba/ 2sin sin sin
a b 2 2 2
S' A B Cb/ 2sin sin sin
S 2 2 2

 

 
a/ Ta coù : ( ) ( )1 1 1C'A 'B' C'IB' A B C

2 2 2
= = π − = +  

AÙp duïng ñònh lyù hình sin vaøo A 'B'C'Δ  
 

a ' 2r
sin A '

=  (r: baùn kính ñöôøng troøn noäi tieáp ABCΔ ) 

 
B Ca ' 2r sin A ' 2r sin  (1)

2
+

⇒ = =  

ABCΔ  coù : a BC BA ' A 'C= = +  
  

B Ca r cot g r cot g
2 2
B Csin

2a r  (2)B Csin sin
2 2

⇒ = +

+

⇒ =
 

Laáy (1)
(2)

 ta ñöôïc a B2sin sin
a 2
′
=

C
2

 

 

Töông töï b' A C2sin .sin
b 2
=

2
 

 

Vaäy a ' b ' C A B2sin sin sin .
a b 2 2 2

⎛ ⎞+ = +⎜ ⎟
⎝ ⎠

 

 

b/ Ta coù: ( ) ( )1 1 1A 'C'B ' .B 'IA ' C A B
2 2 2

= = π − = +  



 

Vaäy 
A B CsinC' sin cos

2 2
+

= =  

Ta coù: ( )
( )

1 a 'b 'sinC 'dt A 'B 'C 'S ' 2
1S dt ABC absinC
2

Δ
= =

Δ
 

 

⎛ ⎞ ⎛ ⎞⇒ = ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

⋅

⋅ ⋅

2

S ' a ' b ' sinC '
S a b sinC
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Baøi 200: Cho ABCΔ  coù troïng taâm G vaø taâm ñöôøng troøn noäi tieáp I. Bieát GI vuoâng 
goùc vôùi ñöôøng phaân giaùc trong cuûa  . Chöùng minh: BCA

a b c 2ab
3 a b

+ +
=

+
 

Veõ  GH AC,GK BC,ID AC⊥ ⊥ ⊥
IG caét AC taïi L vaø caét BC taïi N 
Ta coù:  Dt( CLN) 2Dt( LIC)Δ = Δ
 =ID.LC = r.LC (1) 
Maët khaùc: 

( )
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Δ = Δ + Δ

= +
 

Do  caân neân LC = CN CLNΔ
 
Töø (1) vaø (2) ta ñöôïc: 
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2
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= +

⇔ = +
 

Goïi  laø hai ñöôøng cao ah ,hb ABCΔ  phaùt xuaát töø A, B 
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BAØI TAÄP 
 
1.  Cho ABCΔ  coù ba caïnh laø a, b, c. R vaø r laàn löôït laø baùn kính ñöøông troøn ngoaïi 

tieáp vaø noäi tieáp ABCΔ . Chöùng minh: 

 a/ ( ) ( ) ( )C A Ba b cotg b c cotg c a cotg 0
2 2 2

− + − + − =  

 b/ 
r1 cosA cosB cosC
R

+ = + +  

 c/ Neáu A Bcotg ,cotg ,cotg
2 2

C
2

 laø caáp soá coäng thì a, b, c cuõng laø caáp soá coäng. 

 d/ Dieän tích ( )ABC R r sin A sinB sinCΔ = + +  

 e/ Neáu :  thì 4 4a b c= + 4 ABCΔ  coù 3 goùc nhoïn vaø  22sin A tgB.tgC=

2.  Neáu dieän tích ( ABCΔ ) = (c + a -b)(c + b -a) thì 8tgC
15

=  

3.  Cho ABCΔ  coù ba goùc nhoïn. Goïi A’, B’, C’ laø chaân caùc ñöôøng cao veõ töø A, B, 
C. Goïi S, R, r laàn löôït laø dieän tích, baùn kính  ñöôøng troøn ngoaïi tieáp, noäi tieáp 

ABCΔ . Goïi S’, R’, r’ laàn löôït laø dieän tích, baùn kính ñöôøng troøn ngoaïi tieáp, 
noäi tieáp cuûa A 'B'C'Δ . Chöùng minh: 

 a/ S’ = 2ScosA.cosB.cosC 

 b/ RR'
2

=  

 c/ r’ = 2RcosA.cosB.cosC 
4. ABCΔ  coù ba caïnh a, b, c taïo moät caáp soá coäng. Vôùi a < b < c 
 Chöùng minh :  
 a/ ac = 6Rr 

 b/ A C Bcos 2sin
2 2
−

=  

 c/ Coâng sai 3r C Ad tg tg
2 2 2
⎛ ⎞= −⎜ ⎟
⎝ ⎠

 

5. Cho ABCΔ  coù ba goùc A, B, C theo thöù töï taïo 1 caáp soá nhaân coù coâng boäi q = 2. 
Chöùng minh: 

 a/ 1 1 1
a b c
= +  

 b/ 2 2 2 5cos A cos B cos C
4

+ + =  


